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1. Introduction
The prevalence of cardiovascular disease (CVD) is increas-
ing by 1% to 2% per year, and will continue to do so over the
next 2 decades (1). The American Heart Association pre-
dicts that by 2020, at least 20 million more people in the
United States will be afflicted with heart disease than there
were in the year 2000. The U.S. population is projected to
increase across all age groups over the next 2 decades with
the most rapid growth amongst those age 65 and older.
Between 2000 and 2010, growth in the population age 65 to
84 years has been about 1% annually. Between 2010 and
2020, this jumps to 3.3% annually. Since age is a significant
factor in the risk for CVD, the need for CVD care will rise
substantially as the population ages. Several studies have
shown that cardiovascular (CV) specialists have played a
pivotal role in the improvement of CV mortality (2,3).
Although CV mortality rates should continue to fall, deaths
from heart disease are projected to increase 128.5% from
2000 to 2050. Using the death rate alone as a rough estimate
of workforce needs, these statistics suggest a doubling of CV
specialists is necessary between 2000 and 2050. Thus, there
will be an inadequate supply of CV specialists to care for
these new CV patients.
his document was approved by the American College of Cardiology Board of
rustees in August 2009.
The American College of Cardiology requests that this document be cited as
ollows: Rodgers GP, Conti JB, Feinstein JA, Griffin BP, Kennett JD, Shah S, Walsh
N, Williams ES, Williams JL. ACC 2009 survey results and recommendations:
Copies: This document is available on the World Wide Web sites of the American
College of Cardiology (www.acc.org). For copies of this document, please contact
Elsevier Inc. Reprint Department, fax 212-633-3820, e-mail reprints@elsevier.com.
Permissions: Multiple copies, modification, alteration, enhancement, and/or dis-
tribution of this document are not permitted without the express permission of theG
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Addressing the Cardiology Workforce Crisis September 22, 2009:1195–208The American College of Cardiology’s (ACC) focus on
orkforce issues is not new. In 2001, under the leadership of
r. Bruce Fye, the College led the nation in identifying
orkforce shortages as a concern. Years of effort in this
rena resulted in the publication of the 35th Bethesda
onference: Cardiology’s Workforce Crisis: A Pragmatic
pproach (4), which outlined several reasons for the antic-
pated shortage: 1) The incidence and prevalence of CVD
as projected to increase substantially in the future owing
rimarily to demographic and lifestyle trends in the United
tates. This is related to the increasing age of the popula-
ion, obesity, type 2 diabetes, and the incidence of the
etabolic syndrome. 2) As CV mortality decreases due to
rompt and optimal care, the size of the population of
atients with chronic CVD, especially heart failure, is
ncreasing. 3) Additionally, adults with congenital heart
isease are now surviving to an older age and contribute at
east an additional 1 million to the number of patients in
eed of care. 4) The number of physicians training to be CV
pecialists decreased by about 20% during the 1990s in
irect response to the government prediction in the 1980s
hat the demand for highly technical specialties would
ramatically diminish as more patients were cared for by
eneralists. 5) As a result, the size of CV training programs
ecreased and the output of cardiologists decreased from
00 to 710 per year.
In addition to the resultant decrease of cardiologists in
he “pipeline,” cardiologists may retire early, for a variety of
easons including increasing cost of malpractice insurance,
illing issues, documentation requirements, reimbursement
nd financial considerations, and work-life balance. Even if
fforts began today to rectify the training shortage, a
ignificant difference in the output of board-eligible CV
pecialists would not be seen for 5 years.
In view of this anticipated workforce shortfall, the ACC
nd the American College of Cardiology Foundation
ACCF) asked The Lewin Group* and the Association of
merican Medical Colleges (AAMC) to conduct another
orkforce study of cardiologists to better understand the
actors affecting the supply of and demand for cardiologists.
n particular, the study was intended to provide answers to
he following questions:
What is the appropriate methodology for tracking CV
workforce trends over time?
What factors influence physicians to enter the field of
cardiology, subspecialize within cardiology, pursue
part-time work, retire, and remain in the workforce?
How would the cardiology community respond to the
infusion of nonphysician practitioners and/or addi-
tional cardiologists into the workforce?
What impact do international medical graduates have on
the cardiology workforce?The Lewin Group is an independent research firm not affiliated with the ACC.
§
TWhat impact would incremental reductions of income
have on the cardiology workforce?
How will the composition of the workforce change over
time with respect to women and underrepresented
minorities?
What can the ACC do to maximize the efficiency of the
cardiology workforce?
his report presents the results of this workforce study, a
ynthesis of its findings related to these questions, and
ecommendations for workforce change and development.
. Methods
ollowing the published results of the ACC 35th Bethesda
onference (4), a task force was created to further evaluate
V workforce issues and make recommendations. The
CC and the ACCF contracted with The Lewin Group
nd the AAMC to conduct an analysis of the factors
ffecting the cardiology workforce. A variety of methods
ere used.†
Current supply and projections of future supply over the
next 20 years were based on analysis of the American
Medical Association (AMA) Masterfile, analysis of re-
tirement patterns in the AAMC Over 50 Survey, and
data on residency training programs and subspecializa-
tion trends.
Demand data were obtained from the ACC Academic
Practice, Pediatric Practice, and Private Practice surveys
that asked practices to identify the number of positions
they are currently seeking to fill with CVD specialists.‡
The Lewin Group’s Physician Supply and Demand
Model, which has the capability to project supply of and
demand for physician services under alternative scenarios,
was used to project CV specialist workforce needs over
the next 20 years.
Quantitative analysis of specialty choice based on obser-
vations of internal medicine program graduates in the
AMA Masterfile between 1991 and 2004§ was per-
formed to understand subspecialty choice. A multinomial
logistic regression model was used to model the influence
of factors such as compensation and length of training on
the choice between practicing internal medicine or sub-
specializing in 1 of 9 subspecialties.
The Lewin Group relied heavily on national databases
including the Medicare Part B analysis file, a United
Health Group commercial claims database known as the
Research Data Mart File, the National Ambulatory
Medical Care Survey, the National Inpatient Sample,
A full description of the methodology is in the Cardiology Workforce Assessment
ublished by the Lewin Group and the AAMC in 2009 (5).
Details of the methodology used in conducting the ACC/MedAxiom practice survey
re described in Appendix 1.
By design, there is a 3-year lag in the data. The study was commissioned in 2007.
hus, 2004 was the last full year that data were collected.
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September 22, 2009:1195–208 Addressing the Cardiology Workforce Crisisphysician specialty surveys, AMA Socioeconomic Statis-
tics, the National Residency Match program database,
and Medical Group Management Association Physician
Compensation and Production Survey, as well as physi-
cian survey data and focus groups.
. Results
.1. Current Supply
he challenges of assessing and predicting workforce needs
egin with determination of the size and characteristics of
he current supply of cardiologists—their numbers, types of
linical activity, geographic distribution, and how long they
ntend to remain clinically active. Supply is also directly
ffected by the number of new entrants into the workforce
rom the CVD training programs.
To assess the current supply of cardiologists in the United
tates, The Lewin Group/AAMC CV workforce study
egan with the AMA Masterfile. Because the goal is to
dentify active cardiologists, and there can be a lag between
etirement or level of activity and its designation in the
asterfile, the numbers of cardiologists were adjusted. The
djustment algorithm was derived from an independent
ctivity survey performed by the AAMC and specialty
ocieties, of cardiologists over age 50 years, to estimate
ikelihood of retirement or clinical activity change. Based on
he adjusted data, there are currently 25,901 active cardiol-
gists, 64% of whom are general cardiologists (based on
oard eligibility or certification; see Fig. 1).
It is important to note that more than 40% of general
ardiologists are age 55 years or older (Fig. 2). Given the
ize of this group, their decisions about timing and type of
etirement (as well as their opportunities for continuing
linical activity) will have an important impact on the
ardiology workforce. Not surprisingly, the percentages of
oard-certified interventional cardiologists and electro-
hysiologists over age 55 years are less, 20% and 13%,
igure 1. Current Supply: Number of Active Board-Certified or
oard-Eligible Cardiologists by Specialty, 2008
ewin Group analysis of the American Medical Association Masterfile with adjust-
ent for underreporting of retirements. Reprinted from the Cardiovascular Work-
orce Assessment (5).espectively. About 30% of pediatric cardiologists are over fge 55 years. This information does not reflect practicing
on–board-certified individuals.
The geographic distribution and concentration of cardi-
logists vary widely. Indeed, some have suggested that
aldistribution is a more important workforce challenge
han the total number of physicians (Fig. 3).
The most quantifiable factor affecting workforce is the
umber of new cardiologists entering the workforce via the
79 CVD training programs approved by the Accreditation
ouncil for Graduate Medical Education (ACGME). Fol-
owing a decline in the early 1990s, the number of CV
rainees has increased by a modest amount recently but
emains below historic high levels. About 750 physicians
ow graduate from general CVD training programs yearly.
early one half now obtain further training in interven-
ional cardiology or clinical cardiac electrophysiology.
The number of approved training positions in CVD pro-
rams is established by the ACGME, based on criteria
rincipally related to the educational resources (e.g., faculty and
atient base) and quality of the programs. Many quality
raining programs have the educational resources to increase
he number of trainees. However, the financial resources are
imiting, due largely to the “freezing” of the number of Centers
or Medicare and Medicaid Services-funded post-graduate
ositions by the 1997 Balanced Budget Act. A proposal to
ncrease the number of Centers for Medicare and Medicaid
ervices-funded positions is under consideration.
.1.1. International Medical Graduates
nternational medical graduates (IMGs) comprise about
0% of the total cardiology workforce though this varies to
small extent across the subspecialty areas. The Lewin
roup/AAMC analysis of IMGs who trained in CV
edicine in the United States between 1999 and 2000 and
etween 2002 and 2003 suggests that 97% remained in the
nited States after the completion of training. Additionally,
survey of fellows finishing CV medicine in New York
tate from 2001 to 2007 found that less than 5% of IMGs
eft the country at the end of training. IMGs make up about
igure 2. Number of General Cardiologists by Age and
ex, 2008
ewin Group analysis of the American Medical Association Masterfile with adjust-
ent for underreporting of retirements. Reprinted from the Cardiovascular Work-orce Assessment (5).
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Addressing the Cardiology Workforce Crisis September 22, 2009:1195–208he same proportion of the cardiology workforce as they do
or internal medicine and its subspecialties overall. The
roportion of IMGs in cardiology has remained relatively
table over the period from 1995 to 2007. The Lewin
roup’s quantitative model analyzing the factors influenc-
ng subspecialty choice among internal medicine program
raduates in the AMA Masterfile found that IMGs were
elatively unaffected by specialty compensation level or
ength of training in deciding on cardiology as a career.
ength of training was a more important factor driving
ubspecialty selection in other groups. However, analysis of
he AAMC/Specialty Society Over 50 Survey indicates that
MGs are more likely to remain active in practice longer
han U.S. graduates and to work full time to an older age.
hy this is has not been addressed nor have the determi-
ants of work satisfaction in the IMG group. Although the
upply of IMGs to the U.S. cardiology workforce has been
table in recent decades, it is conceivable that changing eco-
omic and regulatory conditions both in the United States and
lobally may substantially affect this in the future. Thus,
mproving economic conditions and increased demand for
ardiovascular services in the home countries of IMGs such as
ndia or a worsening economic environment in the United
tates might diminish the attractiveness of the United States as
oth a training and a career destination for IMGs. Addition-
lly, as IMGs represent a potential economic loss to their
ative country, it is conceivable that regulations in the United
tates or in countries providing IMGsmay be altered to ensure
hat a greater proportion of IMGs return home to pursue their
ifelong careers after training here.
.1.2. Women
omen comprise a very small proportion of all cardiolo-
ists—about 12% of general cardiologists (Fig. 2) and less
han 10% of interventional cardiologists and clinical cardiac
lectrophysiologists. Pediatric cardiology is an exception,
here nearly 30% of pediatric cardiologists are women. A
igure 3. Concentration of General Cardiologists Across Core-B
his figure represents the number of general cardiologists per million population. Th
he distribution of interventionalists, electrophysiologists, and pediatric cardiologists
orkforce%20Facts/CardiovascularWorkforceAssessmentFinalReport.PDF. Reprintedubstantial pool of potential female candidates for a career in eV medicine currently exists. About 50% of medical stu-
ents and internal medicine residents are women. Focused
fforts have significantly increased the representation of
omen in subspecialty training in cardiology over the past
0 years from 10% in 1996 to 18% in 2004 (6,7).
The 2008 ACC survey report, A Decade of Change in
rofessional Life in Cardiology (6), has shed light on several
ssues that impact the choice of a career in cardiology for
omen. As seen across a broad spectrum of professional
omen, fewer women than men in cardiology are married or
ave children. In addition, the majority of women in
ardiology continue to experience discrimination. More
omen (69%) reported having experienced discrimination
uring their career compared with 22% of men (p 
.0001). Women reported that the discrimination was
ecause of sex (65% versus 1% of men, p  0.0001) or
arenting responsibilities (27% versus 1% of men, p 
.0001). Men and women reported similar levels of discrim-
nation from racial (10% of men versus 9% of women) and
eligious reasons (8% of men versus 4% of women).
For both female and male trainees, work-life balance is an
mportant factor in career and job decisions. In the 2008
urvey (6), 80% of women and 82% of men reported
orking full time; this represents an absolute decrease of 6%
or women and 13% for men compared with a similar survey
n 1996 (8). Occupational exposure to radiation is an issue
or both men and women. However, female cardiologists
eported making more changes in their training and careers
o reduce radiation exposure. The majority of women did
ot perform fluoroscopic procedures while pregnant. Fur-
hermore, one fourth of women specifically selected career
racks to reduce their radiation risk.
Importantly, the survey demonstrated that overall satis-
action with cardiology as a career has remained high for
oth men and women. Women’s career satisfaction appears
o have increased from 80% in 1996 to 90% currently, now
Statistical Areas in the United States, 2008
nal average is 55.7 general cardiologists per million. For information concerning
e refer to the full report at: http://www.acc.org/practicemgt/workforce/pdfs/
he Cardiovascular Workforce Assessment (5).ased
e natioqualing the level reported by men (8).
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September 22, 2009:1195–208 Addressing the Cardiology Workforce Crisis.1.3. Underrepresented Minorities
epresentation of minorities in health care professions has not
ept pace with the changing demographics of the general U.S.
opulation, thereby potentially creating even greater health
are disparities in delivery and outcomes. These disparities are
qually if not more pronounced in CVD. In an effort to
ncrease diversity in America’s health professions’ education
raining programs, the Sullivan Commission on Diversity in
he Healthcare Workforce released its findings in September
igure 4. Distribution of Black Cardiologists and Population by
ardiologists are nonpediatric (either as a primary or secondary specialty), active U.S
ispanic black population 15 years of age or older. Reprinted from the Cardiovascul004 (9). This report emphasized the need for leadership, Commitment, and accountability at the highest levels to give
rgency and focus to the problem, and included many strate-
ies for increasing representation of minorities in the health
are profession, including making health professions’ education
ore affordable for minority students and shifting from stu-
ent loans to scholarships. Germane to CVD, one of the
harges of the ACC Board of Trustees Workforce Task Force
as to address issues related to workforce diversity. Therefore,
more detailed assessment of issues related to minorities in the
-Based Statistical
ical doctors practicing in the United States. Black population is Hispanic and non-
kforce Assessment (5). CBSA  core-based statistical area.CoreV workforce was conducted.
U
b
c
d
H
i
p
r
u
u
t
a
F
C . med
R tatistic
1200 Rodgers et al. JACC Vol. 54, No. 13, 2009
Addressing the Cardiology Workforce Crisis September 22, 2009:1195–208Despite constituting approximately one quarter of the
.S. population, underrepresented minorities, including
lack, Hispanic, and Native American individuals, ac-
ount for only 6% of practicing physicians as suggested by
ata collected by AAMC. In 2006 to 2007, black and
ispanic fellows represented about 13% of internal med-
igure 5. Distribution of Hispanic Cardiologists and Population
ardiologists are nonpediatric (either as a primary or secondary specialty), active U.S
eprinted from the Cardiovascular Workforce Assessment (5). CBSA  core-based scine residents and 10% of cardiology fellows. Barriers to aursuing careers in health care encountered by under-
epresented minorities include burdens in financing ed-
cation and lack of mentorship. Studies have shown that
nderrepresented minority physicians are more likely
han non-Hispanic white physicians to work in facilities
nd communities designated as health professional short-
ore-Based Statistical Area
ical doctors practicing in the United States. Population is 15 years of age or older.
al area.by Cge areas, thereby potentially improving access, quality of
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September 22, 2009:1195–208 Addressing the Cardiology Workforce Crisisare, and patient satisfaction for minority patients (10)
Figs. 4 and 5). There is a higher percentage of black
rainees in cardiology fellowships than in the other
nternal medicine subspecialties, though this percentage
emains consistently lower than those in the internal
edicine graduate population as a whole. Although
ardiology previously attracted a share of Hispanic fel-
ows similar to the proportion of Hispanic residents
ompleting internal medicine training, in the last several
ears the percentage of Hispanic internal medicine resi-
ents has increased while the proportion of Hispanic
ardiology fellows has not increased.
In exploring reasons underlying these disparities, our
ssessment found that program directors had few formal
rograms for attracting underrepresented minorities. Al-
hough an indicator for race/ethnicity was not available in
he specialty choice analyses, we used an indicator for
istorically black colleges/universities (HBCU) as a proxy
or black internal medicine program graduates. Regression
esults indicated that internal medicine graduates who
ttended HBCU are more sensitive to length of training
elative to others when they make their subspecialty choice
ecisions, resulting in HBCU graduates being more likely to
emain in primary care than their counterparts. While the
nderlying reasons may be difficult to tease out, these
ifferences may be attributable to financial barriers that may
ake it more difficult for HBCU graduates to complete
onger training programs.
.1.4. Subspecialty Choice
any factors enter into the complex issue of choosing a
pecialty including length of training, compensation, declin-
ng reimbursement, and work-life balance. Recent surveys
ave highlighted the importance of work-life balance and
ave speculated that fellows often seek employment in
arger practices where call time is shared and practice
anagement duties are limited.
We used a discrete choice regression approach to model
he factors influencing the subspecialty choice among inter-
al medicine program graduates. Data from the AMA
asterfile on the choices made by all internal medicine
igure 6. Number of Internal Medicine Graduates Pursuing
rimary Care
eprinted from the Cardiovascular Workforce Assessment (5). IM  internal medicine.raduates between 1991 and 2004§ were used to estimate Rhe model. The model allowed internal medicine graduates
ompleting their residency in this period to choose to
ractice primary care in internal medicine or to choose to
ursue fellowship training in 1 of 9 internal medicine
ubspecialties. Figure 6 displays the number of internal
edicine graduates pursuing primary care; Figure 7 displays
he number of internal medicine graduates pursuing sub-
pecialty medicine.
.2. Current Demand
urrent and projected demand estimates were based on
ultiple sources of data and a number of factors. Surveys of
cademic and private practice administrators were used to
etermine current and short-term (3-year) needs. Long-
erm projections were derived using multiple factors includ-
ng, but not limited to, the services provided by cardiologists
nd the effects of competition from noncardiologist health
are providers managing CV conditions (e.g., hypertension
nd hyperlipidemia). Subgroup analysis was also performed
or general cardiology, interventional cardiology, clinical
lectrophysiology, and pediatric cardiology.
According to practice surveys, the overall demand for
ardiologists in total and each of the 4 secondary specialty
ubgroups far exceeds the supply, currently and in the short
erm (Table 1). While data from the National Residency
atch Program suggest an adequate supply for adult and
ediatric cardiologists (with the ratios of applicant to
vailable fellowship position for adult and pediatric CVD
raining at 1.8 and 1.3, respectively), overall demand re-
ains far greater than the current number of fellows
ompleting training annually.
Longer-term demand is subject to the influence of many
ifferent forces and is more variable within subgroups. The
igure 7. Number of Internal Medicine Graduates Pursuing
ardiology and Selected Other Subspecialties
eprinted from the Cardiovascular Workforce Assessment (5). Card  cardiology;
astro  gastroenterology; IM  internal medicine; Neph  nephrology.
able 1. Current Shortage for Cardiologists by Subspecialty,
008
Cardiology Subspecialty Current Shortage
eneral cardiology 1,685
ardiac electrophysiology 660
nterventional (coronary  peripheral) 1,941
ediatric 127eprinted from the Cardiovascular Workforce Assessment (5).
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Addressing the Cardiology Workforce Crisis September 22, 2009:1195–208emand for cardiologists can be impacted by a wide spec-
rum of forces ranging from external forces to the natural
evelopment of the specialty. Economic and societal factors
uch as economic growth and health insurance policy
hanges can positively or negatively affect the demand for
ardiologists. CVD prevalence and thus demand for clinical
are are increased by the aging of the population, the
rowing prevalence of obesity and type 2 diabetes, and the
mproved survival of cardiovascular patients as attributable
o optimized medical management, mortality benefits of
evice interventions, and improved congenital surgical out-
omes. Furthermore, as advances are made in cardiovascular
iagnostic and therapeutic technologies, there will be a
rowing need for cardiologists adept at those specific skills.
n alternative way to evaluate the utilization of and,
ndirectly, demand for cardiology services is to analyze
rends in payments to cardiologists. This analysis shows that
onevaluation and nonmanagement (i.e., procedural) ser-
ices are growing at a faster rate than evaluation and
anagement services. However, payments for general car-
iology services are growing faster than those for adult
ardiology subspecialties for both the Medicare population
nd the privately insured population under the age of 65.
inally, payments to pediatric cardiologists per member per
onth grew 8.8% annually between 2003 and 2006, repre-
enting substantial increases in recent demand.
Some of these methodologies may not apply to pediatric
ardiology due to the small sample size in our survey. Of
ote, 30% or nearly 800 pediatric cardiologists are expected
o retire within the next 10 years. In addition, the increased
urvival rates in patients with complex congenital heart
isease and the emergence of fetal cardiology over the past
decades has dramatically increased the number of patients
ith chronic disease cared for by pediatric cardiologists or
dult congenital heart disease specialists. While we currently
o not have data about the trends/patterns regarding sub-
pecialization in pediatric cardiology, there is no doubt that
eographic disparities will be a tremendous issue in the
ppropriate care and management of congenital heart pa-
ients. If all these assumptions are correct, we will be short
f pediatric cardiologists in 2025.
.2.1. Retirement and Workforce
significant portion of practicing cardiologists are of, or
ear, retirement age. Forty-three percent of general cardi-
logists, 31% of pediatric cardiologists, and 21% of inter-
entional cardiologists are over the age of 55 years. Retire-
ent rates will thus play a critical role in the supply of
ardiologists in the near future. While over 50% of cardi-
logists, even those older than 75 years, remain clinically
ctive in some fashion, multiple factors contribute to early
etirement. Personal health issues, lack of professional
atisfaction, and insufficient reimbursement are the most
ften cited reasons for early retirement. On-call responsi-
ilities and increased regulation in medicine, including
equirements for recertification, may also play a major role cn the timing of retirement. While the current economic
ecession may force many older cardiologists to delay
etirement, reduction in clinical activity is becoming a
rowing alternative to retirement. More than 65% of current
ardiologists surveyed, regardless of age, indicated they
ither are working part-time or would be interested in doing
o prior to retirement.
Based on analysis of the AAMC/Specialty Society Over
0 Survey, the workforce assessment indicated there was a
ap between cardiologists’ interest in working part-time and
he availability of part-time opportunities. Among those age
0 and older, relative to other medical specialists, cardiolo-
ists have a similar level of interest in working part-time,
ut are less likely to find those types of opportunities. The
ost of malpractice insurance, in some areas, may play a role
n the availability of part-time practice.
Since a large percentage of cardiologists remain in good
ealth even in their seventh and eighth decades of life, with
nly 11% between the ages of 60 to 69 years reporting fair
r poor health and 19% of those 70 years and above
eporting the same, there appears to be great potential to
tilize this 80% to 90% of older cardiologists in the
orkforce. Addressing the gap between desire for and
vailability of part-time work among cardiologists might
ell result in later retirements and significantly contribute to
ays to address the growing cardiologist workforce deficit.
In summary, the Lewin/AAMC report indicated that
ge, health status, professional satisfaction, and financial
tatus were key factors in cardiology retirement decisions.
hereas anecdotal evidence suggests the current recession
ay delay retirements by some cardiologists, health care
eform with potentially greater regulation and emphasis on
utcomes could have opposite effects not really quantifiable
t present.
.2.2. Practice Efficiency
he current and anticipated shortage of cardiologists calls
or a careful analysis of methods to provide patient care
ore efficiently. There is substantial variation in cardiology
ractice characteristics related to clinical staffing (e.g., num-
er of physicians, utilization of part-time physicians and/or
onphysician practitioners) and practice operation and
anagement (e.g., multispecialty versus single specialty,
umber of offices, use of part-time or outreach offices,
wnership type, practice setting). Data from the 3 ACC
urveys—adult private practices, pediatric practices, and
cademic practices—were analyzed to elucidate the effects of
ractice characteristics on clinical productivity.
.2.2.1. EMPLOYMENT OF NONPHYSICIAN PRACTITIONERS
ll practices were asked to report either the number of
elative value units as a standard metric of work per full-time
quivalent (FTE) physician or gross revenues per FTE
hysician. These practices were further asked whether or
ot they employed nonphysician practitioners (nonphysi-
ian professional providers). Although state regulations
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ractitioners and may thus have influenced practices’ em-
loyment of these individuals, data were not stratified
ccording to state.
Overall, larger private practices were more likely to have
urse practitioners (NPs) or physician assistants (PAs) with
0% of practices with more than 10 cardiologists reporting
mployment of nonphysician practitioners. However,
mong practices using NPs and PAs, the ratio of nonphy-
ician practitioners to physicians was much higher in the
maller practices.
Some groups surveyed found that nonphysician providers
enerate one third of the relative value units of an FTE
ardiologist, and NPs and PAs generate gross revenues 3 to
times greater than their incomes. Such favorable econom-
cs suggest that greater utilization of nonphysician practi-
ioners can enhance practice efficiency. Many practices
urveyed did not indicate any use of nonphysician practitio-
ers. Moreover, larger practices on average had lower ratios
f nonphysician practitioners per physician than smaller
ractices employing NPs and PAs. There are many oppor-
unities then for increased utilization of nonphysician
ractitioners.
.2.2.2. ALTERNATIVE WORK SCHEDULES
here appears to be a gap between cardiologists’ interest in
orking part-time and availability of part-time opportuni-
ies for cardiologists. In the 2008 published survey, A
ecade of Change in Professional Life in Cardiology (6),
nly 9% of female and 6% of male cardiologists reported
orking part-time. Compared with a similar survey a
ecade ago, the number of women who are working less
han full time is unchanged, but the number of men in
art-time practice appears to have doubled.
.2.3. Projections
.2.3.1. DEMAND DRIVERS
ur study evaluated 5 major drivers of demand: demo-
raphics, lifestyle, economic growth, expansion of insurance
overage (health system reform), and technological ad-
ances. Without question, the increase in population over
4 years old due to the baby boomers will affect the demand
or CV services in the near future. In the age group of 65 to
4 years, there was a 1% increase per year in the decade
etween 2000 and 2010. Between 2010 and 2020, there will
e a 3.3% increase per year in this age group due to the baby
oomer generation.
Lifestyle will no doubt be a major driver as well. Al-
hough American society has reduced the effects of second-
ry smoke and there has been an overall slight decrease in
igarette smoking, an even greater problem looms. Recent
ational Health and Nutrition Examination Survey data
ave determined that the prevalence of adult and childhood
besity exceeds 30% in many regions of the United States
11). This trend will likely result in an increase in type 2
iabetes and, therefore, coronary artery and peripheral iascular disease. A conservative estimate would be a 1% to
.5% increase in demand for CV services per year based on
emographics and lifestyle issues alone.
Historically, economic growth drives an increase in de-
and for specialty health care. Once the U.S. economy
ignificantly recovers, the demand for CV services is very
ikely to increase. Health care policy will also have a major
ffect on the demand for these services. Overall expansion of
nsurance coverage will drive further demand for services.
Finally, technological advances have traditionally driven
emand. This is especially seen in the electrophysiology and
nterventional cardiology subspecialties. Over the last 5
ears, there has been an increase in demand for services of
% to 9% per year due to economic growth and technolog-
cal advances. Prevention will decrease demand for CV
ervices. Furthermore, strict adherence to appropriate use
riteria and regulatory requirements may further decrease
emand. However, these strategies are difficult to imple-
ent and to predict. A conservative estimate would suggest
t least a 1% increase per year due to these factors.
Health system reform initiatives and changes in the U.S.
conomy make it difficult to predict future demand for CV
ervices. In following these demand drivers, some important
urrogates will be measured in an ongoing process: wait
imes for appointments to see CV specialists, status of CV
hysician incomes, internal medicine and pediatric resident
pplicants for CV fellowship training, CV specialist versus
rimary care delivery of services, technology utilization, and
pen CV physician positions.
.2.3.2. SUPPLY DRIVERS
he Lewin Group utilizes a proprietary physician supply
nd demand model. In discussing the supply of cardiolo-
ists, it is probably most useful to consider FTE cardiolo-
ists as the preferred metric.
In the evaluation of cardiologist supply projections, there
re 3 fundamental participants—FTE cardiologists, new
ntrants (graduating cardiology fellows), and attrition of
ardiologists. There are certain scenarios in which the
upply of cardiologists could significantly shift in the future.
he first major shift could occur in fellowship training.
Provided there is no reduction in the current overall
umber of funded CV fellowship positions, the validation
nd widespread adoption of an ACC-proposed shortened
rack pilot (see Section 4.2. ACC Initiatives) could result in
modest increase in individual CV fellowship class sizes and
raduates. Such a program would also help mitigate the debt
urden of trainees, which may influence career decisions,
nd also would permit earlier entrance of interventional and
lectrophysiology trainees into their subspecialty training
rograms. However, whether and when this pilot may be
ndertaken remains unclear.
Another important driver of supply could be advocacy for
n increase in funding to full implementation of already
xisting ACGME-approved but unfilled positions. Utiliz-
ng the demonstrated capacity that exists today could
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ver the next 5 years. Extensive interviews with internal
edicine residents as well as cardiology fellows revealed that
ork-life balance continues to be a major factor for both
en and women entering active practice in cardiology. This
nevitably will lead to a decrease in hours worked and,
herefore, a decrease in productivity. A conservative esti-
ate is that this could account for approximately a 10%
ecrease in supply. A fourth major opportunity for increas-
ng the CV workforce would be to delay retirement. The
ecent negative impact of the U.S. financial markets on the
avings and retirement funds of many physicians may force
hysicians to further delay their retirement. However, this
tudy used a conservative estimate based on a 1-year delay in
etirement to generate projections.
Recent surveys indicate that nonphysician practitioners
re significantly underutilized by private and academic
ractices. Although this represents a great opportunity to
mprove the efficiency of care delivery, cardiology-trained
onphysician practitioners are relatively limited in number.
ome state regulations may limit the scope of practice for
onphysician practitioners. However, the larger problem
ppears to be that many cardiologists are unfamiliar with
roviding care with the professional assistance of nonphy-
ician practitioners (the team care approach). Not only is
his approach important in chronic disease management but
n extending many other facets of care (especially prevention
nd patient education) that physicians traditionally provide.
ducational programs will be needed to bridge this knowl-
dge gap.
A great opportunity for increasing productivity lies in
reating more efficient and more professional practice man-
gement within practices. Practice administrators provide
uch expertise. The use of electronic medical records and
igure 8. Alternative Scenarios for FTE General Cardiologists, 2
eprinted from the Cardiovascular Workforce Assessment (5). FTE  full-time equivather software tools can further increase practice workflow pnd improve efficiency in the delivery of care. Inclusion of
onphysician practitioners in the practice would greatly
ontribute practice productivity as discussed in the preced-
ng text. Reasonable estimates were that these factors
ogether may result in a 10% increase in productivity for the
orkforce as a whole.
These demand drivers are inevitable, and these estimates
f their effect on the CV workforce are somewhat conser-
ative. Current projections indicate that by 2025, electro-
hysiology and pediatric cardiology will reach equilibrium.
nterventional cardiology, however, will maintain the
resent deficit of approximately 1,900 physicians through
025. The greatest concern, however, is with general cardi-
logy. Currently there is a deficit of approximately 1,700
eneral cardiologists. If none of the supply shifts and
nterventions are accomplished, there could be an increase in
he deficit of general cardiologists to 16,000 by 2025 (see
ig. 8). If all of the supply-side shifts and interventions are
ccomplished, the best case scenario would be an 8,000
TE general cardiologist deficit by 2025.
. Recommendations
he recommendations for improving the CV workforce fall
nto 2 broad categories: advocacy and professional society
nitiatives.
.1. Advocacy
learly, there is a need to increase the supply of CV
pecialists. This is especially true in regards to general
ardiology. Advocacy to increase governmental funding of
ore fellowship training positions in general cardiology is
mperative. Similarly, there is a need for more nonphysician
to 2025008ractitioners. Thus, there is a need for increased funding to
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emands. Advocacy for multiple issues that will significantly
mprove practice efficiency and professional satisfaction is
lso needed. These include subsidies for electronic medical
ecords, decrease in regulatory hassle, and an improvement
ith regard to tort reform.
Underrepresented minorities (especially blacks and His-
anics) comprise approximately 25% of the U.S. population,
et only 6% of the CV workforce. Increasing the percentage
f this population in the CV workforce will require inter-
ention at several levels. The shortened fellowship track and
oan forgiveness programs would be a positive incentive at
he governmental level to attract more underrepresented
able 2. Recommendations and Conclusions for Cardiology Wo
Conclusion
General C
substantial increase in the supply of general cardiologists can be absorbed in the
current and future market due to projected excess in demand.
Track Me
any factors that will influence cardiologist supply and demand over the next 20 years
are uncertain.
Practi
nalysis of ACC practice surveys indicates that nonphysician practitioners are an
efficient and underutilized resource in cardiology practice.
mprovements in information technology (in particular electronic medical records
embedded with tools that facilitate workflow) and practice management can be
used to leverage physician time, freeing up time for additional patients and for
better work-life balance.
Women
ince work-life balance is one of the greatest concerns of both men and women,
the perception of poor work-life balance in cardiology discourages many from
entering the field.
omen are underrepresented in cardiology partially due to issues involving
discrimination and perceived workplace issues including radiation exposure.
Under-Repre
lack and Hispanic internal medicine graduates are less likely to specialize than
nonminorities.
ength of training is a significant obstacle to attracting more black and Hispanic
internal medicine program graduates to cardiology.
isparities exist across racial and ethnic groups in health status and treatment
patterns. The Hispanic population in particular in the United States is expected
to increase by 50% over the next 20 years.
Underser
n increasing shortage of cardiologists will affect traditionally underserved
communities the most.
CC  American College of Cardiology; CV  cardiovascular.inorities into cardiology fellowship programs. However, Hhere is also a problem of “pipeline”; thus, interventions at
he middle school, high school, and college levels is also
ecessary to increase the number of under-represented
inorities entering medical school. Advocacy through gov-
rnmental and charitable programs will be very important in
mproving the delivery of care to underserved populations. It
s more critical than ever to increase the cultural proficiency
f the general cardiology profession as the patient popula-
ion continues to become more diverse. Regardless of the
ackground of the cardiologist, it is important that cardiol-
gists receive cultural proficiency education in residency and
ellowship training, as well as continuing education in this
rea. For example, the National Alliance for Hispanic
ce
Recommendation
gy Supply
pport an increase in general cardiology fellowship positions.
velop models and best practices that:
llow for a delay in retirement
treamline the recertification process
reate more part-time opportunities
upport work-life balance (e.g., flexible leave and work-hour policies)
nhance professional satisfaction
Over Time
stematically track trends and supply, and demand and disseminate research
related to the increasing shortage of cardiologists and its impact on patient care.
ciency
nduct more detailed research on effective and efficient use of nonphysician
practitioners, and educate the cardiology community in team-based care.
pport expansion of general and cardiology-specific training programs for
nonphysician practitioners.
search and provide information to cardiology community regarding the use of
information technology (e.g., electronic medical record) and practice management
techniques (shared call schedules, efficient appointment scheduling, innovative ca
schedules) that increase the amount of time cardiologists can focus on patient
care.
rdiology
courage improvements of work-life balance during fellowship training and in
practice (e.g., flexible leave and work-hour policies).
ntinue focused efforts to educate medical school students and internal medicine
residents about the demand for women in cardiology practice and the diverse
nature of CV practice.
d Minorities
velop outreach programs to target underrepresented minorities in medical school
and internal medicine programs.
ovide additional financial support to attract underrepresented minority fellows.
sources for cultural proficiency education in medical school, residency, and
continuing education should be increased.
pulations
search best practices for effective and efficient care to these underserved
communities.
rtner with governmental and charitable organizations to develop sustainable
programs to provide underserved communities with access to CV care.rkfor
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essions to increase cultural proficiency. Finally, irrespective of
ace or sex, there is a need for increasing attention to mentor-
hip at the college and medical school level to encourage
tudents to pursue careers in cardiology. Academic institutions
nd advocacy groups need to recognize and support such
evelopment of mentors in cardiology.
.2. ACC Initiatives
he ACC can improve the CV workforce situation at many
evels. The ACC has established a work group to develop
ecommendations for the redesign of CV fellowship train-
ng to include a pilot proposal for a paradigm that would
ermit completion of internal medicine and CV fellowship
raining in 5 rather than the current 6 years. Several
ducational programs have been initiated that will be
mportant in alleviating some of the workforce issues. An
ducational program has been developed to assist NPs in
aining more proficiency specific to cardiology care. This
ill accelerate the availability of cardiology-trained nonphy-
ician practitioners. Also important is the development of
eam-based education around team-based care. Surveys
ound that nonphysician practitioners are underutilized.
est practices in optimal utilization needs to be taught to
he cardiology community. The cardiology community can
urther benefit from the development of education and best
ractices that address programs for delayed retirement,
mprovement of practice workflow, and adoption and im-
lementation of electronic medical records. The ACC’s
nitiatives to streamline the recertification process may
mprove retention of older cardiologists. Work-life balance
s critically important to the recruitment of new fellows into
he specialty and the retention of older physicians and
omen cardiologists in the workforce. Clearly, there is an
pportunity for the College to demonstrate best practices in
nnovation for part-time and call arrangements that improve
ork-life balance. Education is important for cultural pro-
ciency and outreach of academic programs to under-
epresented minorities.
Finally, through the ACC’s newest membership category,
ractice administrators, as well as our partnership with
ajor cardiology practice consulting firms, the College has
n opportunity to develop programs to educate the cardiol-
gy community in creating optimal practice efficiencies and
mproving the delivery of quality CV care.
Table 2 summarizes the conclusions and recommenda-
ions of this report.
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ppendix 1. ACC/MedAxiom Cardiology
ractice Survey Methodology
ardiology Practices:
rivate Practice administrators were identified using the
ollowing methods.
MedAxiom, a subscription-based service provider and
information resource for cardiology practices and their
administrators, provided 3 lists totaling 6,998 con-
tacts. The lists comprised:
• Names and e-mail addresses of all 224 MedAxiom
practice administrator members.
• Practice names, postal addresses, and practice adminis-
trator contact names for 6,304 unique practice locations.
• E-mail addresses for 470 practice administrators.
The Chair of the American College of Cardiology’s Task
Force on Workforce, Dr. George Rodgers, MD,
FACC, distributed an e-mail to the ACC Board of
Governors (BOG) asking them to reach out to ACC
member physicians to encourage practice administra-
tor participation.
The research was conducted using an on-line survey tool.
During the week of January 8, 2007, the survey link
was distributed to contacts on the MedAxiom lists
through both e-mail and standard U.S. postal deliv-
ery. Reminder e-mail letters and U.S. postal mail
letters were distributed to nonrespondents the week of
January 26. Dr. Rodgers’s e-mail request to the BOG
was distributed the week of January 29.
There were 354 unique responses; 135 resulting from the
e-mail solicitation representing a 19.4% response rate
and 99 resulting from the U.S. postal mail solicitation
representing a 1.6% response rate. Dr. Rodgers’s
request solicited an additional 119 responses.
or the Pediatric Practices, we used a 2-phased approach to
dentify and inquiry administrators.
hase I:
Survey invite went out to 1,053 pediatric cardiologists
(ACC members) to provide the name and contact
information for the person in their practice with
in-depth knowledge with workforce issues
Survey live October 1 to November 30, 2007
154 members completed the survey—response rate of 15%
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lected through this mechanism
hase II:
Survey went out to 128 key pediatric practice decision
makers identified in phase I
Survey live December 14, 2007 to January 15, 2008,
required 15 to 20 minutes to complete
Number of completed surveys: 71
Response rate approximately 56%
cademic Practices:
-mail invitations were sent to 110 chiefs of cardiology at
cademic institutions around the country. The online survey
as live May 11 to June 5, 2007. There were 27 unique
esponses representing a 25% response rate.
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